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(54) SLUDGE DEHYDRATION AGENT AND SLUDGE DEHYDRATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an amphoteric polymer, which is obtained by 
polymerizing a monomer mixture containing an acrylate type quaternary ammonium base- 
containing monomer and a methacrylate type quaternary ammonium base- containing 
monomer, in order to develop a dehydration agent capable of realizing a flocculated state 
having good water filterability and filtger cloth peelability when sludge is dehydrated by a belt 
press or a filter press, and to also provide a method for efficiently dehydrating organic sludge 
using the amphoteric polymer. 

SOLUTION: The dehydration of organic sludge is achieved by the sludge dehydration agent 
comprising the amphoteric polymer containing the acrylate type quaternary ammonium base- 
containing monomer unit, the methacrylate type quaternary ammonium base-containing 
monomer unit, a (meth)acrylic acid unit, an acrylamide unit and a crosslinking agent unit in a 
specific ratio. Further, organic sludge is dehydrated by using the amphoteric polymer after the 
pH thereof is adjusted to 3-<5 to make it possible to achieve an efficient dehydration method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] After this invention adds inorganic coagulant to organic 
sludge, adjusts pH to 3 or more and less than 5, adds the aforementioned amphoteric macromolecule and 
is mixed with the sludge dehydrating agent which consists of an amphoteric macromolecule which has a 
detailed specific cation nature composition unit, an anionic composition unit, and a Nonion nature 
composition unit about a sludge dehydrating agent and the sludge dehydration method, it relates to the 
dehydration method of sludge which consists of dehydrating with a dehydrator 
[0002] 

[Description of the Prior Art] although the cation nature macromolecule dehydrating agent is 
conventionally used for dehydration processing of sludge independently - an increase and sludge of a 
recent-years and sludge yield - it cannot necessarily be satisfied [ with the conventional cation nature 
macromolecule dehydrating agent ] of a processing state with aggravation of a character in respect of 
that a limitation is in the throughput of sludge, the detachability from the filter cloth of a dehydration 
cake water content, SS recovery, and a cake, etc., and the improvement is called for Although the 
amphoteric macromolecule dehydrating agent is variously proposed in order to improve the fault of the 
cation nature macromolecule dehydrating agent of these former, these amphoteric macromolecule 
dehydrating agents may not necessarily be satisfied fully. For example, the amphoteric macromolecule 
dehydrating agent (JP,62-205 1 12, A) which has the (1) third class amino group, the amphoteric 
macromolecule dehydrating agent (JP, 53 -149292, A) containing the (2) fourth class ammonium, the 
amphoteric macromolecule dehydrating agent (JP,3-18900,A) containing (3) 3 class and the fourth class, 
etc. are indicated. However, it sets to the amphoteric macromolecule dehydrating agent of the above (1).' 
Although it excels in cohesiveness compared with the conventional cation nature macromolecule 
dehydrating agent and big condensation flocks are formed, sludge with high pH, such as a digested 
sludge of sewage coconut urine, is received. A performance falls remarkably on the problem of the 
dissociation state of the third class amino group, pH - including - sludge, such as sludge concentration, 
a character - when it is easy to be influenced and it is not made as for the stable processing to change, 
there is a fault, like compared with the cation nature macromolecule dehydrating agent conventional at ' 
the point of the stability of powder or the product in a solution state, it is inferior Moreover, in the 
amphoteric macromolecule dehydrating agent of the above (2), that the detachability of the'cake from a 
filter cloth with a high cake water content with many required addition of a certain thing to cohesive 
force is bad etc. has many points which should be improved compared with the conventional cation 
nature macromolecule dehydrating agent with good and product stability compared with the amphoteric 
macromolecule dehydrating agent containing the third class amino group. On the other hand, although 
the fault in which ** (1) and the dehydrating agent of (2) have the amphoteric macromolecule 
dehydrating agent of the above (3) improves, the improvement is called for not on the occasion of the 
point of a required addition, and the level which can still be satisfied in respect of a cake water content 
but on the occasion of utilization. 
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[0003] Meanwhile, improvement of an amphoteric macromolecule dehydrating agent is also advanced 
For example, the amphoteric macromolecule of dialkylamino ethyl acrylate and dialkylamino ethyl ' 
methacrylate which contains both of quarternary-ammonium-salt machines, respectively is also 
proposed, and the amphoteric macromolecule dehydrating agent which JP,3-293 100 A contains both and 
*f S 7f l * mo * % of methacrylate is indicated. Moreover, memacryl ate content TlP 7 
256299,A is high, an amphoteric macromolecule dehydrating agent with high cation nature machine 

t^t C ° ntent ° f J T.' 7 - 256300 ' A is hi S h > -d the amphoteric macromSe 
dehydrating agent with high anionic machine content is indicated 

K.^ 1 ? 16 " 110 ' 6 ' ±e ^ h0 ^ c macromolecule which performed bridge formation processing into 
die molecule is examined broadly in recent years. In case the nature sludge of organic is dehydrated wkh 
a belt pres or the filter press, in order to obtain good detachability, such a crosslinked polymer 
demons** es an effect in many cases. In order that methacrylate is disadvantageous when compounding 
die amphoteric macromolecule which reactivity was falling a little, and methacrylate made ST 
the cross linking agent live together compared with acrylate, and performed bridge So" ? * 
processing, if it sees in polymerization reaction, and polymerization reaction may also progress 1 the 
way of acrylate ] promptiy, crosslinking reaction occurs, and it is ** [00051 1 
Problem(s) to be Solved by the Invention] In order to develop the dehydrating agent which can realize 
the stete of aggregation which faces the purpose of this invention developing LS^d^atint 
agent for a belt press or the filter presses, and has good filterability and filtefcloth deShaS The 
polymerization method which compounds efficiently the amphoteric macromolecule which haTa 
crosshnking bond in the molecule which has the cation nature machine which consists of an acrylate 
system quarternary-ammomum-salt machine content monomer and a methacrylate system quarteraarv 

JSTT^H^ m T mer UDder ^nking-agent coexistence i oS^ ^ 

offering the method of using the amphoteric macromolecule dehydrating agent furtheimore and 
dehydrating organic sludge efficientiy 8 8 runnermore, and 

[0006] 

(Means for Solving the Problem] Under a polyfunctional monomer, an anionic monomer and Nonion 
nature monomer coexistence, by carrying out the strong polymerization of a methacrylate system 
quarternary-ammomum-salt machine content monomer and the acrylate system quartemary-ammonium- 

nitZn. 1116 TT ? a , SpedflC rat6 ' h to™** *« the amphoteric 

macromolecule to which a crosshnking bond exists in a molecule is compoundable and this invention 
person reached die following invention, as a result of inquiring wholeheartedly in oitar to sdve T 
above-mentioned technical problem. Namely, composition unit [ as which invention of the dim 1 of 

t^TZ " "T^? ^ f ° ll0Wing 8eneral f0rmuIa W 1 5 - 30 - mo1 %• Composkfon unk 

[ which is expressed with the composition unit 1 0 expressed with a general formula C>\ sn JJS i o/ A 

general formula (3) ] 5 - 20-mol %, The 0-80 mol % and c^u^^^^^^ * 

SSfv 0 ^* TF? C ° ntainS 0 0001 - 0 02 - mo1 % ^ the macromolecule whole quantity 
respectively. (Meta) And when setting to a, b, and c mol % of the composition unit expressed with 
aforementioned general formula (1) - (3), respectively, a, b, and c are oVb/fa+b) and H theludge 

[Formula 1] 
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CH, 
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-CH 2 -C 
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c=o 

I 

0 R' 

1 I 

CHj-CHj-N'-R 2 (X 1 )" 

R* 

General formula ( 1 ) 

As for Rl and R2, the alkyl of carbon numbers 1-3 and an alkoxy group or a benzyl, and XI express an 
anion, respectively, as for a methyl or an ethyl group, and R3 . [Formula 2] 



CH 2 - 



CH- 
I 

I 



R 



O 

CH a -CH*-N + -R* (X 2 )- 



I 

R 



6 



General formula (2) 

As for R4 and R5, the alkyl and alkoxy group, or benzyl X2 of carbon numbers 1-3 expresses an anion, 
respectively, as for a methyl or an ethyl group, and R6. [Formula 3] 
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R 7 
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C H z — C 

l 

OM 

General formula (3) 

In R7, hydrogen or a methyl group, and M express a cation, respectively. [0007] Invention of a claim 2 
is the claim 1 characterized by the weight average molecular weight of a molecule being 2 million-15 
million, or a sludge dehydrating agent given in 2. 

[0008] Invention of a claim 3 is a sludge dehydrating agent according to claim 1 to 3 characterized b V 
the bird clapper under the organic solvent of a non-miscibility, and oil-soluble emulsifier existence from 
the water-type emulsion in an oil to which the aforementioned amphoteric macromolecule makes the 
organic solvent a continuous phase, and makes amphoteric macromolecule solution a discontinuous 
phase at water. 

[0009] After invention of a claim 4 adds inorganic coagulant to organic sludge, adjusts pH to 3 or more 
and less than 5, adds an amphoteric macromolecule according to claim 1 to 3 and is mixed it is the 
[00 iQ™ h ° n method of chara cterizing [ it ]-by dehydrating with dehydrator sludge. 

[Embodiments of the Invention] The amphoteric macromolecule compounded by carrying out the 
polymerization of a methacrylate system quarternary-ammonium-salt machine content monomer and the 
acrylate system quarternary-ammonium-salt machine content monomer at a specific rate under the 
polyfunctioned monomer of this invention, an anionic monomer, and Nonion nature monomer 
coexistence isi specifically compoundable with the following operations. That is, after preparing the 
so^OttijpttoMth^a polyfunctional monomer, an anionic monomer, a Nonion nature monomer a 
methacrylate system quarternary-ammonium-salt machine content monomer, and an acrylate system 
quarternary-ammonium-salt machine content monomer coexist and setting pH to 2-5 a polymerization 
is earned out by the well-known polymerization method. As a polymerization method, after carrying out 
a polymerization by aqueous polymerization, the water-type emulsion polymerization in an oil the 
water-type distribution polymerization in an oil, the distribution-among salt water polymerization etc 
can be made arbitrary product gestalten, such as solution, dispersion liquid, an emulsion, or powder As 
most desirable gestalt, a dryness process is unnecessary, concentration is raised and the water-type ' 
emulsion polymerization article in an oil also with short dissolution time is suitable 
[00 1 1] At least one kind of surfactant which has an amount and HLB effective in forming water the oil 
which consists of water and a hydrocarbon of a non-miscibility at least, and the water-type emulsion in 
an oil for the monomer mixture which consists of a K ACHIONN nature monomer or a cation nature 
monomer and a monomer that can be copolymerized as the manufacture method of the water-tvoe 
macromolecule emulsion in an oil is mixed, and after strong-stirring and making the water-type 
emulsion in an oil form, it compounds by carrying out a polymerization 
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[0012] As an example of an oil which consists of a hydrocarbon used as a dispersion medium, mineral 
oil, such as paraffin or lamp oil, gas oil, and middle oil, these and the hydrocarbon system synthetic oils 
which have properties, such as the boiling point of the same range and viscosity, substantially, or such 
mixture are raised. 

[0013] as the example of at least one kind of surfactant which has an amount and HLB effective in 
forming the water-type emulsion in an oil - the Nonion nature surfactant of HLB 3-1 1 - it is - as the 
example - sorbitan monochrome - me - TO, sorbitan monostearate, sorbitan monopalmitate, etc. are 
raised As an addition of these surfactants, it is 0.5-10 % of the weight to the water-type emulsion 
quantity in an oil, and is 1 - 5 % of the weight preferably. 

[0014] The emulsion particle which added the hydrophilic interface Chemicals agent called phase 
inversion agent, and was covered by the film of an oil makes it easy to get used to water, and after a 
polymerization performs processing make an inner water soluble polymer easy to dissolve, dilutes it 
with water, and is used for each use. As an example of a hydrophilic interface Chemicals agent, it is a 
cation nature interface Chemicals agent and the Nonion nature interface Chemicals agent of HLB 9-15, 
and is a polyoxyethylene-alkyl-ether system etc. 

[00 15] As polymerization concentration, if it is 8 - 1 5 % of the weight if it is aqueous polymerization, 
and it is 10 - 12 % of the weight preferably and it is the water-type emulsion polymerization in an oil, or 
a water-type distribution polymerization in an oil, it is 20 - 50 % of the weight, is 25 - 40 % of the 
weight preferably, and if it is a distribution-among saltwater polymerization, is 20 - 30 % of the weight 
preferably 15 to 35% of the weight. As polymerization temperature, it is 0-80 degrees C, and preferably, 
it is 20-40 degrees C most preferably, and 20-50 degrees C of polymerization temperature are suitably 
set up by selection of composition of a monomer, a polymerization method, and an initiator. 
[0016] As an example of the methacrylate system quarternary -ammonium-salt machine content 
monomer to be used, a METAKURO yloxy ethyl trimethylammonium salt, a METAKURO yloxy 
ECHIRUTORI ethylammonium salt, a METAKUROLRUOKISHI ethyl dimethyl ethylammonium salt, a 
METAKURO yloxy ethyl dimethylbenzyl ammonium salt, etc. are raised. Moreover, as an example of 
an acrylate system quarternary-ammonium-salt machine content monomer, an AKURO yloxy ethyl 
trimethylammonium salt, an AKURO yloxy ECHIRUTORI ethylammonium salt, an 
AKUROIRUOKISHI ethyl dimethyl ethylammonium salt, an AKURO yloxy ethyl dimethylbenzyl 
ammonium salt, etc. are raised. If a Nonion nature monomer carries out an example, they are an 
acrylamide or a meta-acrylamide. Furthermore, as an example of an anionic monomer, they are an 
acrylic acid or a methacrylic acid. 

[0017] When the ratio of the most important methacrylate system quarternary-ammonium-salt machine 
content monomer and an acrylate system quarternary-ammonium-salt machine content monomer is 
explained, it is raising the ratio of an acrylate system quarternary-ammonium-salt machine content 
monomer as a feature of this invention. Conventionally, the water content of a dehydration cake fell, the 
methacrylate system quarternary-ammonium-salt machine content monomer by which the methyl group 
joined together and the hydrophobic property increased in NI pile combination a little was made useful, 
and there was an inclination which copolymerizes many methacrylate system qUarternary-ammonium- ' 
salt machine content monomers in dehydration of a belt press etc. also in the amphoteric macromolecule 
containing both a methacrylate system quarternary-ammonium-salt machine content monomer and an 
acrylate system quarternary-ammonium-salt machine content monomer. However, there is sludge 
unsolvable only by increasing the ratio of a methacrylate system quarternary-ammonium-salt machine 
content monomer. In this case, the crosslinking bond has been considered in introductory etc. The 
methacrylate system quarternary-ammonium-salt machine content monomer was not able to introduce a 
crosslinking bond in many cases efficiently, even if polymerization reactivity fell a little, therefore lived 
the cross linking agent together compared with the acrylate system quarternary-ammonium-salt machine 
content monomer. 

[0018] Therefore, in this invention, the ratio of an acrylate system quarternary-ammonium-salt machine 
content monomer is made [ many ]. That is, when the composition unit of a methacrylate system 
quarternary-ammonium-salt machine content monomer is expressed with a mol % and the composition 
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unit of an acrylate system quartemary-ammonium-salt machine content monomer is expressed with b 
mol %, a is [ 5-20b ] 20-40. Moreover, both ratio is Kb/(a+b) <0.5. When the composition unit of an 
anionic monomer is furthermore made into c mol % at this time, c is 5-20 and the ratio of an anionic 
monomer composition unit and mol % of the composition unit sum total of a cation nature monomer is 

0.5>c/(a+b)>0.1. 

[0019] A radical polymerization initiator is used for the polymerization initiator used when 
compounding the amphoteric macromolecule of this invention, as the example - an azo system, a 
peroxide system, and a redox system ~ either can carry out a polymerization As an example of an oil- 
soluble azo system initiator, - azobis (2 -methyl butyronitrile), and - azobisisobutyronitril, and 2 and 2 '1, 
1 '-azobis (cyclohexane carbonitrile), 2, and 2 '2, 2-azobis (2-methyl propionate) etc. is raised, and it 
dissolves in a **** solubility solvent and adds. As an example of a water-soluble azo system initiator, - 
azobis [2-(5-methyl-2-imidazoUne-2-IRU) propane] dihydrochloride, and 2 and 2'-azobis 
(amidinopropane) dihydrochloride, 2, and 2 '4, 4'-azobis (4-cyano valeric acid) etc. is raised. Moreover, 
as an example of a redox system, combination with peroxy disulfuric-acid ammonium or a potassium 
and a sodium sulfite, a sodium hydrogensulfite, a trimethylamine, a tetramethylethylenediamine, etc. is 
raised. Furthermore as an example of a peroxide, pel OKUSO disulfuric-acid ammonium, a hydrogen 
peroxide, benzoyl pel oxide, lauroyl pel oxide, octanoyl pel oxide, SAKUSHI nick pel oxide, t- 
butylperoxy-2-ethylhexanoate, etc. can be raised. 

[0020] The cross linking agents to be used are heat cross-linking monomers, such as multi-unsaturation 
monomers [, such as N and N-methylene screw acrylamide, ethylene glycol di(meth)acrylate, and 
pentaerythritol tetrapod (meta) acrylate, ] or N, and N-dimethyl acrylamide or N, and N-diethyl 
acrylamide. The content in the inside of the amphoteric macromolecule of these cross linking agents is 
0.000 1-0.02 -mol % to an overall -height molecule composition unit, and is 0.000 1-0.002-mol % 
preferably. Less than [ 0.0001 mol % ], it is hard to discover the effect of bridge formation as a 
dehydrating agent, and if higher than 0.02-mol %, a macromolecule tends to become water-insoluble 
nature, such as gelling, and cannot use it for it. 

[0021] As an index showing change of physical properties over which the macromolecule by the cross 
linking agent constructed the bridge, it is based on the viscosity measured with the rotational viscometer 
in macromolecule pure 0.5% the concentration and 1 convention brine per part, the case of this invention 
- other polymerization conditions - all - the same - criteria [ time / of cross-linking-agent additive- 
free ] - carrying out - a cross linking agent - all monomers - 0.000 1-mol % - addition reduces the 
aforementioned viscosity 20% The aforementioned viscosity falls that the addition of a cross linking 
agent is 0.00005-mol % only 5 to 10%. As for the aforementioned viscosity, an addition falls 20 to 50% 
at 0.0002-0.00 1-mol %. Moreover, if there are more cross linking agents than 0.02-mol %, gelling and 
insolubilization will tend to take place. However, this addition is one standard and changes with 
polymerization conditions. Therefore, it is required to decide an addition to be fitness suitably according 
to polymerization conditions. 

[0022] As molecular weight of the sludge dehydrating agent which consists of an amphoteric 
macromolecule of this invention, it is 2 million-150 million as weight average molecular weight, and is 
3 million- 10 million preferably. Less than by 2 million, cohesiveness runs short, dehydrating becomes 
poor, if higher than 15 million, viscosity will increase too much, dispersibility becomes bad, and 
dewaterbility ability falls. 

[0023] Although applicable sludge is organic sludge, such as an excess sludge generated when [, such as 
a paper industry sewage, chemical-industry drainage and food-stuff-industry drainage, ] biological 
treatment is carried out or a raw sludge of a municipal wastewater, a mixed raw sludge, an excess 
sludge, and a digested sludge, most suitable sludge is biological -treatment sludge of food-stuff-industry 
drainage. 

[0024] the amphoteric macromolecule which the aforementioned sludge becomes from the cross-linking 
monomer, the acrylate system quarternary-ammonium-salt machine content monomer, the methacrylate 
system quarternary-ammonium-salt machine content monomer, acrylic acid (meta), and acrylamide of 
this invention - although it can process even if independent, if inorganic coagulant is used together, an 
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effect is further discovered and efficient sludge dehydration can be carried out As an example of 
inorganic coagulant, an aluminum sulfate, a ferric chloride, a polyaluminium chloride, poly ferric 
chloride, etc. are raised, previously, after addition and mixture, addition mixture of the amphoteric 
macromolecule of this invention is carried out to sludge, and these inorganic coagulant is sent to a 
dehydrator at it. As an addition of inorganic coagulant, it is 500 ppm - about 10000 ppm by the weight 
to a sludge solid content, and is 1000-5000 ppm preferably. 

[0025] Moreover, the sludge-disposal method of this invention adds the sludge dehydrating agent which 
adjusts pH of sludge less than to five, and consists of an amphoteric macromolecule. Although there is 
an inclination for Sludge pH to fall when the above-mentioned inorganic coagulant is added, it is 
efficient, if organic or an inorganic acid is added and pH is lowered, when not falling. Moreover, the 
addition of the amphoteric macromolecule of this invention is 0. 1 - 1 .0% by the weight to a sludge solid 
content, and is 0.2 - 0.5% preferably. Although the sludge dehydrating agent and the sludge dehydration 
method of this invention can apply a dehydrator to a belt press, a screw press, the filter press, etc., it is 
suitable for especially the belt press. 
[0026] 

[Example] Hereafter, although an example and the example of comparison explain this invention in 
more detail, this invention is not restrained by the following examples unless the summary is exceeded. 
[0027] (Synthetic example -1) Sorbitan monochrome olate 6.0g and 0.6g of the poly ricinoleic acids / 
polyoxyethylene block copolymerization objects were taught to isoparaffin 126.0g of boiling point 
190degreeC or 230 degreeC, and it was made to dissolve in the reaction vessel equipped with the 
agitator and the temperature controller. 83. 2g of deionized water and 23. 6g of 60% (AAC and brief 
sketch) solution of acrylic acids were mixed independendy, and equivalent neutralization of this was 
carried out in 22.4g of sodium-hydroxide solution 35%. After neutralization, 126.7g of 80% (Following 
DMQ and brief sketch) solution of acryloyloxy ethyl trimethylammonium chlorides, 34.0g of 80% 
(Following DMC and brief sketch) solution of methacryloiloxy-ethyl trimethylammonium chlorides, 
65. lg of acrylamide (AAM and brief sketch) 50% solution, N, 0.5g ofN-melhylettesCTew*a^fflde 
(MBA and brief sketch) 0. 1% solution. It was made to mix and dissolve, pH was adjusted to 4.01, 
solution was mixed with the oil, and stirring emulsification was carried out for 15 minutes by lOOOrpm 
with the homogenizer. MBA of the monomer composition at this time is 0 00025-mol % to 
DMQ/DMC/AAC/AAM=40/10/1 5/35 (mol %) and all monomers. 

[0028] After adding 0.55g (0.025 % of the weight of opposite monomers) of isopropyl alcohol 10% 
solution to the obtained emulsion, keeping the temperature of a monomer solution at 25-28 degrees C 
and performing a nitrogen purge for 30 minutes, 0.35g (0.02 % of the weight of opposite monomers) of 
10% solution of 2 and 2' azobis [ - ] [2-(5-methyl-2-imidazoline-2-IRU) propane] dihydrochloride was 
added, and polymerization reaction was made to start. The polymerization of the reaction temperature 
was carried out at 26**2 degrees C for 8 hours, and the reaction was completed. It considered as the 
sample (sample -1) with which carries out addition mixture of the polyoxyethylene TOPJDESHIRUE- 
Tell lO.Og (2.0 % of the weight of opposite liquid) as a phase inversion agent, and an examination is 
presented at the generated water-type emulsion in an oil after the polymerization. Moreover, weight 
average molecular weight was measured with the determination-of-molecular-weight vessel' (DLSmade 
from Otsuka electron- 7000) by the static light scattering measurement. A result is shown in Table 1 . 
[0029] (Synthetic example 2) By the same operation as the synthetic example 1, the water-type 
amphoteric macromolecule emulsion in an oil of the composition which consists of 
DMQ/DMC/AAC/AAM=30/2O/15/35 (sample -2), 45/15/20/20 (sample -3), 55/25/20/0 (sample -4), and 
10/5/5/80 (sample -5) (all are mol %), respectively was compounded. A result is shown in Table 1. ' 
[0030] (Example of comparison composition) The polymerization was carried out without adding N and 
N-methylene screw acrylamide, and also comparison -1 - comparison -5 were compounded by the same 
operation as the synthetic example 1 . 
[0031] 

[Examples 1-5] municipal-wastewater mixture raw-sludge (pH 6.89 total ss part 40,300 mg/L) 200mL - 
a PORIBI-car - extracting - the poly ferric chloride -- 2300 ppm of solid contents for sludge - adding - 
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- beaker moving - **** - it carried out five stirring The sludge pH at this time was 4.72. an amphoteric 
macromolecule [ in / this invention of Table 1 / next ], a sample -1 - a sample -5 - 4000 ppm of solid 
contents for sludge - adding - beaker moving --****- after carrying out ten stirring it filtered 
through the filter cloth (product made of nylon) of T-l 179L, and the amount of filtrate of 45 seconds 
after was measured Moreover, the indirect desulfurization water of the filtered sludge is carried out by 
press ** 2 kg/m2 for 1 minute. Then, filter cloth detachability and cake self-support nature (the 
hardness, water content, and relation of a dehydration cake) were checked by viewing and the cake 
water content (it dries 20 hr at 105 degrees C) was measured. A result is shown in Table 2 

[0032] 

[The examples 1-9 of comparison] It is the same test operation as examples 1 -5 about the examination 
using only the sample -1 and the sample -3 respectively without using together the examination using 
the sample of the example of comparison composition of Table 2, and the amphoteric macromolecule of 
comparison -1 - comparison -5, and inorganic coagulant, and the examination which added the addition 
of inorganic coagulant 1200 ppm of body sludge solid contents further, adjusted pH of sludge to 6 20 
and added the sample - 1 and the sample -3 . It carried out. A result is shown in Table 2 
[0033] 

[Examples 6-10] food-processing waste water excess-sludge (pH 6.65 total ss24,000 mg/mL) 200mL - 
a PORIBI-car - extracting - the poly ferric chloride - 1600 ppm of solid contents for sludge - adding - 

- beaker moving - **** - it carried out five stirring The sludge pH at this time was 4.22 an amphoteric 
macromolecule [ in / this invention of Table 1 / next ], a sample -1 - a sample -5 - 5000 ppm of solid 
contents for sludge - adding - beaker moving _****_ after carrying out ten stirring it filtered 
through the filter cloth (product made of nylon) of T-l 179L, and the amount of filtrate'of 45 seconds 
after was measured Moreover, the indirect desulfurization water of the filtered sludge is carried out by 
press ** 2 kg/m2 for 1 minute. Then, filter cloth detachability and cake self-support nature (the 
hardness, water content, and relation of a dehydration cake) were checked by viewing and the cake 
water content (it dries 20 hr at 105 degrees C) was measured. A result is shown in Table 3 

[0034] 

[The examples 10-18 of comparison] It is the same test operation as examples 1 1-20 about the 
examination using only the sample -3 and the sample -5 respectively without using together the 
examination using the sample of the example of comparison composition of Table 2 and the amphoteric 
macromolecule of comparison -1 - comparison -5, and inorganic coagulant, and the examination which 
added the addition of inorganic coagulant 700 ppm of body sludge solid contents further, adjusted pH of 
sludge to 6.10 and added the sample -3 and the sample -5. It carried out. A result is shown in Table 3 
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trimethylammonium chloride AAC: An acrylic acid, a AAM:acrylamide, and a molecular weightunit 



Table 21 
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Inorganic-coagulant addition: ppm (solid content for sludge) 
The amount of filtrate: mL, cake water-content:% of the weight [ 
[Table 31 
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The amount of filtrate: mL, cake water-content:% of the weight, and inorganic coagulant addition:ppm 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Composition unit [ which is expressed with the composition unit 5 expressed with the 
following general formula (1) - 30 mol % and a general formula (2) ] 10 - 50-mol %, The composition 
unit 5 expressed with a general formula (3) - 20-mol the % and acrylamide (meta) composition unit 0 - a 
su-mol /o and cross-linking monomer composition unit contain 0.0001 - 0 02-mol % to the 
n oSTlT le 7 h ° le qUaD i ity ' res P ectivel y • And sludge dehydrating agent which a, b, and c are 
S ir » ( fu } ' C ° nS1S ? ° f m am P hoteric macromolecule characterized by having the relation which 
fulfills the conditions of 0.5>c/(a+b) when setting to a, b, and c mol % of the composition unit expressed 
with aforementioned general formula (1) - (3), respectively. impressed 
[Formula 1] 

C 

-CH 2 -C 
I 

C 
I 

O R' 
CH 8 -CH 4 -N + -R 2 (X 1 )- 

R* 

General formula (1) 

As for Rl and R2 the alkyl of carbon numbers 1-3 and an alkoxy group or a benzyl, and XI express an 
anion, respectively, as for a methyl or an ethyl group, and R3 . [Formula 2] 



H a 




= 0 

> 
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CH 



CH 

I 

C-0 

I * 

0 R 4 

1 I 

GH 2 -CH*-N*-R 5 (X 2 ) 



I 

R 



6 



General formula (2) 

As for R4 and R5, the alkyl and alkoxy group, or benzyl X2 of carbon numbers 1-3 expresses an anion 
respectively, as for a methyl or an ethyl group, and R6. [Formula 3] 

R 7 

I 

-CH 2 -C 

I 

I 

OM 

General formula (3) 

In R7, hydrogen or a methyl group, and M express a cation, respectively. [Claim 2] The sludge 
dehydrating agent according to claim 1 characterized by the weight average molecular weight of the 
aforementioned amphoteric macromolecule being 2 million- 1 5 million. 

[Claim 3] The claim 1 characterized by the bird clapper under the organic solvent of a non-miscibility, 
and oil-soluble emulsifier existence from the water-type emulsion in an oil to which the aforementioned 
amphoteric macromolecule makes the organic solvent a continuous phase, and makes amphoteric 
macromolecule solution a discontinuous phase at water, or a sludge dehydrating agent given in 2 
[Claim 4] The dehydration method of characterizing [ it ]-by dehydrating with dehydrator sludge after 
adding inorganic coagulant to organic sludge, adjusting pH to 3 or more and less than 5, adding an 
amphoteric macromolecule according to claim 1 to 3 and mixing. 
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